This paper presents an empirical assessment of movie theatre attendance in two major metropolitan markets and provides strong support for the importance of spatial characteristics in determining attendance. We consider the hypothesis that attendance at a particular movie theatre reflects a tension between two effects: a negative competition effect and a positive agglomeration effect. We find evidence that the competition effect dominates. Further, we identify a pattern of systematic spatial decay in the impact of this effect on demand.
Introduction
There have been considerable advances in spatial economic theory since the seminal work of Hotelling (1929) , culminating in the emergence of a "new economic geography"
1 . Until recently, however, as Borenstein and Netz noted in their 1999 paper:
"The (spatial) theory literature … has developed without the benefit of virtually any empirical investigation" (1999, p. 612) .
Much has changed in the past decade, with the publication of a series of empirical analyses of spatial competition. This paper is one such investigation. Specifically, we use data drawn from two major metropolitan markets to analyze the spatial determinants of attendance at movie theatres in the U.S. first-run theatrical exhibition market.
Our study makes an important contribution to the empirical evidence on the significance of spatial factors in consumer choice. Specifically, we show that when the spatial and other characteristics of competing products, in our case movie theatres, are carefully measured, attendance at a given theatre is significantly and negatively affected by the extent to which the theatre is part of a cluster of competing theatres. We further find that this result is robust to alternative measures of relative distance between competing movie theatres.
These findings are consistent with the more general spatial competition phenomenon, characteristic of the new economic geography, that equilibrium outcomes are determined by a complex trade-off. First, an activity may wish to locate close to its competitors in order to attract the competitors' consumers -what can be termed, as in Davis (2006a) , a business-stealing effect, or a market-share effect. This lies at the heart of the seminal Hotelling (1929) analysis: competing duopolists are drawn together as they fight for the middle ground. Second, proximity might lead to intense price competition, creating an incentive to locate further from rivals to soften competition -the marketpower effect. 2 Third, competing activities that are more agglomerated may gain by creating an economic cluster that attracts consumers -what can be termed an agglomeration effect.
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There is no way, a priori, to tell which of these effects is dominant; we provide empirical evidence on this question.
Our study also contributes to the literature devoted to empirically identifying factors that influence attendance at movies. This literature can be viewed broadly as adopting two approaches to demand specification. The first approach treats the movie as the unit of analysis, and identifies film attributes that contribute to the boxoffice success of specific films. Ravid (1999) demonstrates that big-budget investments, in both production value and stars, as well as sequel status, have positive impacts on boxoffice revenues. In addition, Ravid shows that returns are positively related to G and PG ratings, while De Vany and Walls (2002) show that investing in G, PG and PG-13 films 1 The new economic geography is very ably synthesized in Fujita, Krugman and Venables (1999) . See also Fujita and Thisse (2002) . 2 See Pinkse and Slade (1998) and Netz and Taylor (2002) . Borenstein and Netz (op. cit.) refer to these two effects respectively as an "attraction" and "repulsion" effect. The market-share and market-power effects implicitly assume that overall market size is given, an assumption that is characteristic of the majority of the post-Hotelling theoretical work. 3 An extended discussion of these opposing effects is developed in Fujita and Thisse (2002) . Tirole (1988, p. 286) refers to agglomeration as a desire to "be where the demand is," implicit in which is the possibility that agglomeration might generate additional demand. Fujita, Krugman, and Venables (1999) , for example, argue that the reason we find an agglomeration of secondhand booksellers in one region in London is that they want "(t)o be near each other" to give them access to "a large pool of potential customers" (p. 1). Kalnins (2006) suggests that "retail and service firms may purposely locate together because of agglomeration benefits" (p. 209).
reduces profit risk relative to producing R films. 4 Further, an extensive literature has examined the role of critical reviews in film success, beginning with Eliashberg and Shugan (1997) , who find evidence of reviews impacting boxoffice success later in a film's run and overall, but not during the initial portion of the run. A series of related papers provides further support for the empirical importance of critical acclaim, including Ravid (1999) , Holbrook (1999) , Basuroy, Chatterjee, and Ravid (2003) , and Reinstein and Snyder (2005) .
The second approach to estimating movie demand treats the theatre as the unit of analysis and measures the influence of location, spatial market structure, theatre attributes, and film-programming choice. In two related papers, Peter Davis examines spatial aspects of the U.S. motion-pictures exhibition market and their relationship to entry, exit, and consumer demand. Davis (2006a) finds evidence of both within-chain and across-chain business stealing, demonstrating that the latter effect is stronger, and that both effects are localized to within a 15-mile radial market. Further, he finds that entry by new (and typically high-quality) theatres has a significant market-expansion effect as measured by revenues. Davis (2006b) estimates movie-theatre demand assuming consumer heterogeneity, with both spatial and product-characteristic differentiation, using the generalized method of moments (GMM). He finds additional evidence of, at most, a 15-mile geographic market boundary. Collins, Scorcu, and Zanola (2009) , using data from the Italian exhibition market, find that the spatial extent of a market impacts conventionality in film offerings.
Bridging these two strands in the movie demand literature, Elberse and Eliashberg (2003) develop a dynamic model of the interdependence between boxoffice success and the supply of films at theatres. They find that film attributes and advertising have an indirect impact on boxoffice success through their influence on exhibitors' film-screeing decisions. In addition, Chintagunta, Gopinath, and Venkataraman (2010) identify a relationship between user reviews, sequential rollout strategies, and designated market area (DMA)-level revenue data, thus linking a film-level attribute, such as perceived viewer quality, to specific market-level characteristics.
The contribution of our work lies at the intersection of empirical spatial economics and movie demand estimation, with an emphasis on exhibition-level market analysis, and with extensions to capture, to the extent possible given data limitations, the role of film attributes in demand. Specifically, we focus on identifying the presence and significance of contemporaneous business-stealing, market-power and agglomeration effects between and among movie theatres within the same markets and of the same type, controlling for physical theatre characteristics and relevant market demographics.
Our analysis differs from the majority of empirical work on spatial economics in two important respects. 5 First, price competition is all but absent in first-run movie exhibition during our period of study, a market feature identified in Orbach and Einav (2007) . Second, we take the locations of the competing outlets -in our case movie 5 See for example Borenstein and Netz (1999) and Salvanes, Steen and Sorgard (2005) on airlines scheduling; Netz and Taylor (2002) and Pinkse, Slade and Brett (2002) on the retail and wholesale gasoline markets, respectively; Smith (2004) on supermarket chains; Kalnins (2003 Kalnins ( , 2004 and Kalnins and Lafontaine (2004) on the lodging and fast-food sectors. A similarity between these studies of location and the present study of movie theatre location is that they measure, in a sense, derived demand; that is, consumers demand a comfortable lodging experience, or a positive movie-going experience, not a hotel or theatre.
theatres -as given. 6 This allows us to focus explicitly on the interplay between the competition and agglomeration effects discussed above.
The remainder of the paper is organized as follows. Section 2 motivates the consumer-choice framework for movie-theatre attendance. Section 3 describes the data.
Section 4 presents the empirical implementation and results. Concluding remarks are presented in the final section.
Consumer Choice and Movie Attendance.
We begin with the primitive that a consumer chooses to view a particular movie.
If movie theatres offer similar programming choices, then this primitive will be transformed into a choice of where to view the movie, that is, into the choice of which movie theatre to attend. We expect the choice of whether to view a movie to be affected by demographic characteristics of the potential viewing audience. The selection of which theatre to attend will in turn depend upon the location of one theatre relative to its nearest competitors, and on the physical attributes of the theatres.
The validity of our approach rests, of course, on the assumption that movie offerings are sufficiently similar across theatres. This is much more likely to be the case in the first-run movie exhibition market, as a result of which we focus our analysis on first-run theatres. 7 In other work, Chisholm, McMillan, and Norman (2010) show that the average degree of programming similarity between pairs of first-run theatres in a subset of our sample (in a partially overlapping time period) is in excess of 80%. Thus, once a consumer chooses a particular movie to see, if the film is showing at one first-run theatre, the consumer will likely find it playing at other competing first-run theatres, lending support to the reasonableness of treating the consumer's decision as one of choosing which theatre to attend. themselves from their rivals in order to soften competition between them -the marketpower effect. These two effects can be viewed as opposite sides of the same coin, referring to how firms compete for shares of a given market, thus together capturing a competition effect. The third effect is the agglomeration effect. Firms that are located reasonably close to each other could potentially create a desirable cluster of products that attracts consumers. This is one reason why we often find that "restaurants, movie theatres, or shops selling similar products are clustered within the same neighborhood" (Fujita and Thisse, 2002, p. 2) . The main aim of this paper is to determine first, whether or not the data on movie attendance offers empirical support for the hypothesis that attendance at individual movie theatres is influenced by these effects and second, if it is, which of the effects appears to be dominant.
It must also be recognized, of course, that not all movie theatres are alike. First, they may have different physical attributes -stadium seating, surround sound, and digital projection, for example. Second, the demographics around a theatre's location will likely be important in determining whether or not consumers actually choose to view movies.
Our discussion of the spatial competition and agglomeration effects, and our comments on theatres' characteristics and surrounding demographics, suggest that we estimate a model of the following form:
In (1) An obvious measure of both the competition and the agglomeration effects generated by a particular group of movie theatres is the group's geographic extent. The more spread out they are, the less attractive they are as a group. "Geographical clustering … (is) a particular means by which firms can facilitate consumer search" increasing the probability that the consumer will find "a good match" (Fujita and Thisse, 2002, p. 243 ).
On the other hand, the more spread out they are the less competition they offer to each other. The direct implication is that the sign of β 1 will give us an indication of the relative strength of competition and agglomeration effects.
Price Competition in Theatrical Exhibition.
A complete study of factors influencing consumer choice should address the role of price in influencing consumers' decisions. Further, price plays a particularly significant role in the spatial competition models that have been developed since Hotelling (1929) . The implication is that if price competition is an important factor in the motion-pictures exhibition market, we might expect that theatres distant from their neighbors would charge higher prices than their co-located counterparts, taking advantage of their relatively isolated position in the market.
In the motion-pictures exhibition market, however, there is little variation in price across theatres and price remains remarkably stable over time. 9 For example, the average ticket prices for first-run theatres in Boston and South Florida, the markets in our data set, are $8.19 and $7.55, respectively, with an overall average ticket price of $7.84 and standard deviation of $0.92, giving a coefficient of variation in price of only 11.7%. 10 In addition, 88% of the prices in these markets fall between $7.00 and $9.00.
Price stability in this industry can be difficult to explain using the usual models of price competition. In addition to the expectation that isolated theatres should charge higher prices than their co-located counterparts, standard demand analysis would suggest that movie theatres should charge different prices for different films, based on film popularity and critics' reviews. However, theatres commonly charge the same price, irrespective of the films being shown (the present data set and industry practice support this claim). 11 Orbach and Einav (2007) provide a detailed analysis of the use of uniform pricing in movie theatres. Given these pricing patterns, our empirical analysis initially excludes price; we then check the robustness of our findings by including price, with appropriate instrumentation.
Data Description
The authors commissioned a market study of two major metropolitan markets:
Boston and South Florida. 12 Synergy Retail Group, a retail real estate market research services firm located in Boca Raton, Florida, collected the data used in the analysis. One of Synergy's areas of expertise is creating detailed maps of retail markets based on precise longitude and latitude data for outlet locations. In addition to theatre location data, Synergy provided extensive demographic data within 3-, 5-, and 10-mile radii of each theatre, in each of the two markets, based on Census data reports prepared by Equifax National Decision Systems. For each market, Synergy computed the distance from each theatre to the first-, second-, and third-closest theatre of the same type (i.e., first-run, second-run, or arthouse) and of any type, for the period 1996 through 2000.
Further, Synergy provided data on the total annual revenue generated by each theatre, in each market, when available, from Nielsen EDI, an entertainment data collection firm. Synergy determined each theatre's type and features (e.g., stadium
seating, digital sound) by reviewing advertisements for theatres and, when necessary, by for 16 theatres; market median price by theatre type (first-run) replaces missing price values in the empirical analysis in Section 4. 11 See Note 9 for a discussion of current pricing for 3-D films.
contacting theatres directly. Theatre openings and closings, along with significant theatre renovations and ownership changes during the 1996 through 2000 period, were also
documented. The present analysis is limited to the year 2000, since data on theatre features and type could best be confirmed and verified for that year. In addition, we limit our empirical analysis to first-run theatres only, excluding arthouse theatres, to control for, and take advantage of, the relatively high average degree of similarity in film programming between first-run theatre pairs as documented in Chisholm et al. (2010) . In other words, we limit our study to theatres of similar type and offering similar films, thus allowing us to focus on the influence on theatre attendance of differentiation in relative location, theatre attributes, and proximate demographics. 
Empirical Analysis
To estimate attendance at movie theatres, we use a reduced-form, cross-sectional linear specification based on equation (1) above, with per-capita tickets by theatre, measured by per-capita annual boxoffice revenues in 2000 divided by theatre ticket price, as our dependent variable. 13 Since capacity decisions, especially the locations of movie theatres, are typically made over a longer time horizon than one year, we think that it is reasonable to treat such characteristics as exogenous in a cross-sectional analysis of annual attendance, provided that we use appropriate instrumentation for the initial location choice, with additional controls for any opening and closing events during the year under study. While this approach has some limitations, it nevertheless provides valuable evidence focused specifically on potential spatial competition and agglomeration effects. In an extension to our main findings, we consider a structural approach to estimation, although this approach is subject to notable data restrictions outlined in Section 4.3.
We propose that attendance at movie theatre i is determined by: a theatre's spatial market characteristics, which capture the potential competition and agglomeration effects described above; demographic characteristics of the market surrounding the theatre; and the theatre's physical characteristics, such as digital sound and stadium seating.
We use two location measures to test for competition or agglomeration effects:
the Euclidean distance from each theatre to its nearest first-run neighbor, DISTANCE1;
and the number of theatres within a defined radius R of the theatre, THEATRE COUNT.
14 The first is a direct measure of competition (and inverse measure of agglomeration) while the second is an inverse measure of competition (and direct measure of agglomeration).
We view these two measures as alternative measures designed to capture spatial properties of the market; we use DISTANCE1 as our spatial variable in the first set of regressions reported in Table 2 , and THEATRE COUNT in our second set of regressions reported in Table 3 to test the robustness of our results. If the competition effect dominates, we expect β 1 to be positive for DISTANCE1 and negative for THEATRE COUNT. We expect the opposite findings if the agglomeration effect dominates.
Further, using THEATRE COUNT as our spatial measure allows us to test for a distance decay effect. If such an effect is present, then the more broadly we define the market (the greater is R) the weaker the competition or agglomeration effect should become.
If movie-going is a normal good, attendance should increase with income in the vicinity of a given theatre. Sisto and Zanola (2010) find a positive relationship between per-capita income and movie attendance across 12 European countries. We also anticipate a U-shaped relationship between age and attendance. Younger consumers are 13 See Note 10 for price details. 14 The second measure is the one suggested by Netz and Taylor (2002) : see also Davis (2006a and b) . more likely to go to movies, as are older consumers; consumers falling between these two groups are likely to be limited by relatively more binding constraints on time and finances from career-building and child-rearing and thus be less likely to attend movies. Redondo and Holbrook (2010) , using highly detailed demographic data from Spain, find notable variation across age demographics and film features suggestive of a possible Ushaped relationship between age and some film attributes.
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We expect that physical attributes of each theatre, such as stadium seating and digital sound, will also influence attendance, but precisely how is not clear-cut. On the one hand, these features might increase attendance overall by improving the quality of the movie-going experience. On the other hand, they might affect attendance at a particular theatre because of that theatre's superior characteristics relative to its competitors'.
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We include the number of screens at a theatre (SCREENS) in our estimation to control for the direct effect of capacity on attendance: the greater the capacity, the greater the attendance potential. The ideal measure for theatre capacity would be the number of seats at a theatre. For the first-run theatres in our data set with known capacity (total number of seats), the average number of seats per screen is 210, with a standard deviation of 21, giving a coefficient of variation of 10%, with the number of screens per theatre ranging from 4 to 24. Given the small degree of variation in seats per screen across a wide range of screen counts, we argue that SCREENS is a reasonable proxy for theatre capacity. The number of screens at a given theatre may also provide an indication 15 For example, they identify a positive correlation between individuals falling within the 14-19, 20-24 and 35-44 age classification and a film being U.S.-produced, whereas the correlation is negative for the 25-34 age classification. Collins, Scorcu, and Zanola (2010) further find that percentage of population aged 14 and under impacts exhibitor conventionality negatively; the authors suggest that the taste for variety and fads amongst this younger group could be driving exhibitors to offer more variety in programming. 16 A valuable extension of this study, with more detailed data on theatre attributes, would model the dynamic process of technology adoption at movie theatres during the late 1990s, following Seim (2006 
Location and Instrumental Variables
In a reduced-form estimation of theatre attendance, with a measure of relative location as an independent variable, the error term might be correlated with the regressor.
In particular, unobservable factors that influence optimal theatre location choice might also positively affect the theatre's attendance. Without further correction, such correlation between the regressor and the error term would introduce endogeneity into the estimation, with biased estimates resulting.
To adjust for potential endogeneity in location choice, we seek an instrument that determines the relative location of each theatre, that is correlated with the distance or theatre count measures, but that is uncorrelated with the unobserved heterogeneity across theatres. We propose that, at the time of location choice, anticipated market size, as measured by expected population, would increase the desirability of building capacity at a given location. Since other potential entrants might likewise choose to "be where the future demand is," we would expect the distance measures to decline, and the theatre count measure to increase, the larger the expected market size.
We thus instrument for our location measures using population levels from 1990, a full 10 years prior to our sample data, within a 5-mile radius of the given theatre, as a 17 Since data on revenues for each theatre are reported for the entire year, we must control for cases in which a theatre was operational for only part of the year. Without imposing undue structure on the estimation, we introduce two interaction variables: OPEN*MONTHS and CLOSE*MONTHS. The first variable interacts a dummy variable equal to 1 if a theatre experienced an opening event in 2000 with the total number of months of operation in 2000; the second variable is analogous and covers closing events. These two variables control for missing months of revenue data by identifying the events that would lead to a bias towards under-reported revenues.
proxy for expected future market size. In addition, to capture the density of commercial activity in a particular location, we include a second instrument for location, the percentage of the population, within a 5-mile radius of the theatre, living in an urban area.
This urban classification is based on the Census Bureau's identification of geographical "areas [that] represent densely developed territory." 18 Diagnostic tests show that both of these instruments are correlated with the location variables, as required, and perform well on first-stage joint significance tests; detailed diagnostics and tests for endogeneity and exclusion are presented with the main findings in Tables 2 and 3.   19 While this approach implicitly imposes a static equilibrium outcome on the spatial structure of the market, the instrumentation does give us an approximation of the expectations on which relative location choice might reasonably be based. Further, correcting for location endogeneity allows us to identify the influence of a given spatial market structure on attendance outcomes and thus test for the relative dominance of competition versus agglomeration effects following locational commitment.
To summarize, we use two-stage least squares to estimate per-capita theatre attendance as a linear function of spatial, physical, and demographic characteristics, with the correction for location endogeneity noted above. The first-stage regresses the endogenous variable on the independent variables in the main regression plus the two 18 The extent of development reflects "residential, commercial, and other non-residential urban land uses." See www.census.gov/geo/www/ua/urbanruralclass.html . 19 To test for baseline correlations, a series of OLS estimations treated the location variables as the dependent variable, with only one of the instruments as the independent variable. For the dependent location variable DISTANCE1, the coefficients on %URBAN and 1990POPULATION, in separate regressions, were negative and significant beyond the 1% level, with t-values of (-6.53) and (-3.93 
Empirical Results.
Our initial finding, presented in Table 2 , is that the distance to the closest first-run theatre (DISTANCE1) has a positive and significant impact on per-capita attendance.
That is, the closer the theatre's nearest neighbor, the lower is the theatre's attendance.
This result is consistent with the hypothesis that the competition effect dominates the agglomeration effect between a given theatre and its immediate neighbor.
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The positive and significant coefficient on SCREENS is partly a function of the correlation between capacity and attendance. Further, it might capture, at least to some extent, the relationship between theatre quality and attendance for two reasons. First, consumers may value increased variety in show time selections. Since these theatres tend to exhibit a variety of films across their screens 21 , rather than showing a small number of films on several screens, the finding might reflect to some extent consumers' preferences for diversity in program offerings.
Second, SCREENS is potentially a proxy for superior theatre characteristics such as digital sound and stadium seating. 22 To adjust for the potential direct impact of screen counts on attendance, we re-estimate (1) using per-capita attendance per screen as the 20 Note that this interpretation implicitly treats the relevant market as radial in nature. See Ben-Akiva, De Palma, and Thisse (1989) . Davis (2006a) also implicitly assumes radial markets for movie theatres. 21 The data set from Chisholm et al. (2010) has detailed weekly programming information, during an overlapping time period, for 13 of the theatres in the present sample; these theatres, on the whole, utilize their screen capacity to exhibit typically one film per screen, with occasional exceptions for event films. 22 Our finding is consistent with Davis' (2006a) Our demographic data allow us to construct a detailed picture of how consumer characteristics, within varying radii of each theatre, influence movie attendance. We first consider the impact of income, using the percentage of the population whose income is above the $35,000 threshold at a 5-mile radius from each theatre. Our findings in Table 2 indicate that as the percentage of the population increases in this income classification, movie attendance is positively and significantly affected. This finding suggests that movie theatre attendance is a normal good for lower-income consumers.
We next consider the impact of age on movie theatre attendance. As noted previously, we propose a U-shaped relationship between age and movie-theatre attendance, with teens and young adults more likely to attend movies, followed by a drop-off in attendance during prime child-rearing years, with an increase again among older patrons. Our data on demographics allow us to construct age variables that measure the percentage of the population in the 10-to-24, 25-to-39, and 40-plus year age ranges at a 5-mile radius from each theatre. Note that these age classifications combined cover a significant percentage of the population and thus have econometric properties similar to an exhaustive set of dummy variables. 23 Therefore, we choose the 40-plus year age group as the omitted group. We find statistically insignificant effects of the two younger age classifications on attendance. When we include the 40-plus year age group in place of the youngest group, we find a positive effect on attendance, as expected, although the result is statistically insignificant.
In addition, the findings are robust across the Boston and South Florida markets; when we include a dummy variable equal to one if a theatre is located in the Boston market and zero otherwise, our qualitative findings remain and the coefficient on the Boston dummy variable is statistically insignificant.
Extended Spatial Analysis.
The results in Table 2 suggest that in our first-run movie exhibition market the competition effect dominates the agglomeration effect. To explore the robustness of this finding, we follow the approach of Netz and Taylor (2002) , replacing the distance measure with the number of first-run theatres within a given radius of the focal theatre.
Specifically, in our main regression, we replace DISTANCE1 with the number of first-run theatres within 5-, 10-, 15-, 20-, 25-, 30-, and 35-mile radii of each theatre. The results are presented in Table 3 . We use the same instrumentation as for DISTANCE1, with diagnostics and second-stage regression results reported in Table 3 .
We find that the coefficients on the THEATRE COUNT variables are consistently negative and statistically significant, providing further evidence in support of the dominance of the competition effect. That is, for a given radial distance from the focal theatre, we find a negative relationship between the number of theatres of the same type and attendance at the focal theatre, once again suggestive of a negative competition effect dominating any potential clustering benefits.
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Equally importantly, we note a steady decline in the estimated THEATRE COUNT coefficients at increasing radii from the focal theater out to the 30-mile radius. Figure 1 plots the relationship between the coefficient estimates and the radial distance defining the cluster, illustrating that there is a steady decay in the competition effect the more broadly we define the area over which we hypothesize the effect to be operative.
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As a final extension, we check the robustness of our findings when we add price to our analysis. We excluded price from our initial estimates based on the notable price uniformity and stability in this industry. To properly include price in our analysis, we would need to adopt a structural approach, to sufficiently capture both the supply and demand factors affecting price. While the present data set allows us to capture demand factors with a number of measures, appropriate data on cost factors, particularly on a theatre-by-theatre basis, are difficult to obtain for the usual proprietary reasons.
However, our data set does provide information on concession upgrades for individual theatres. We propose that concession upgrades reflect cost conditions facing the theatre and thus capture a supply-side factor that could influence the price the theatre will charge as a result of increased costs. While such upgrades will likely have some impact on demand, concession upgrades are of a much smaller scale than theatre upgrades, and are typically not directly marketed to consumers in the way that theatre features such as digital sound and stadium seating are. Thus, while imperfect, the dichotomous variable CONCESSION UPDGRADE will allow us to measure at least to some extent separate supply factors influencing equilibrium price determination.
When we repeat our estimation of (1), and include PRICE as an independent variable, adding CONCESSION UPGRADE to our instrument set, the qualitative findings of Table 2 remain: most notably we find that the distance between a theatre and its 24 In addition, we find that the age coefficient is positive for the 10-to-24 year age group, and negative for the 25-to-39 year age group, as expected, with the latter findings significant for the 25-mile and higher radii.
nearest first-run neighbor has a positive and significant impact on per-capita attendance (and on per-capita attendance per screen). Further, we find that price does not have a statistically significant impact on attendance, as expected. When we replace DISTANCE1 with THEATRE COUNT as the location measure, the spatial decay effect presented in Table 3 remains, out to a 30-mile radius, with the exception of a slight increase in magnitude at mile 25-mile. In this series of radial-expansion regressions, the coefficient on price turns out to be positive and significant beyond the .05 level.
However, in these regressions, the SCREENS variable is no longer significant, in contrast to its significance in the initial estimates in Table 3 . The positive coefficient on price is likely capturing the generally higher quality of theatres that tend to charge higher ticket prices. As noted above, an ideal estimation framework would include a number of additional supply measures to properly reflect the structural role of price in this industry.
However, given the restrictive data limitations, both the reduced-form findings and structural extensions suggest that when we account for spatial characteristics, competition effects dominate agglomeration effects in this market.
Robustness Analysis.
As noted previously, the literature on movie demand at the film level documents the empirical importance of film attributes, including the presence of stars, production budgets, MPAA rating, and critical reviews. In addition, differences in film offerings across theatres can influence consumer choice as to which theatre to attend. Given the aggregated nature of our annual revenue data, our data set is more suited to examining the influence of spatial market attributes and physical theatre features on overall film 25 Our decay finding is consistent with similar findings in other empirical literature on spatial competition. See Note 5.
attendance than to measuring the impact of specific film attributes and relative programming choices. However, our data do allow us to explore the empirical influence of programming content and film attributes to some extent. Chisholm et al. (2010) study weekly film-programming choices among first-run theatres in the Boston market, within a closer radius of the city center, during a partially overlapping time period with the present study, covering 52 weeks and a smaller sample of 13 theatres. In the previous study, the authors construct programming similarity indexes for theatre pairs. A possible extension to the present analysis would be to construct an annual average similarity index between each theatre, and its nearest neighbor, to determine how similarity in film offerings impacts movie attendance. Given the small-sample limitations of such an exercise, however, we propose an alternative avenue for exploring this question.
In the earlier study, the authors identify a positive relationship between the case in which two theatres were under the same ownership and programming similarity. For each theatre in the present data set, we determine whether or not the nearest neighbor to a given theatre is same-owned, and set the dummy variable SAMEOWN equal to one if they are, and zero otherwise. We repeat the main analysis of Table 2 and find that our main qualitative findings remain, however, the SAMEOWN coefficient is insignificant. This finding is not surprising, however, given the level of aggregation of annual revenues.
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The data set from the earlier Boston study also includes detailed information on weekly MPAA ratings of films shown at the 13 Boston-area theatres studied. 
Conclusion
Spatial economic theory suggests that market performance is determined by the interplay between business-stealing and market-share effects; taken together, by competition between activities offering consumers similar services. The new economic geography introduces the further possibility that market performance is determined by an agglomeration effect, with consumers being attracted to locations containing clusters of activities offering consumers similar services.
Using data from two major metropolitan motion-pictures exhibition markets, we find evidence that suggests that the competition effect dominates the agglomeration effect 26 When we repeat the analysis in Table 3 , the main qualitative findings are robust as well; we do find that SAMEOWN is largely insignificant, but positive and significant at 5-and 35-mile radii and positive and marginally significant at the 10-and 30-mile radius. 27 The correlation between G-RATING and tickets per capita is 0.5951. 28 We expect similar limitations to arise in constructing analogously averaged production-budget and critical-review data by theatre.
in movie-theatre demand. Attendance at a theatre is shown to be negatively affected by proximity to its nearest neighbor. In addition, theatre attendance is found to be greater the smaller the number of theatres within a defined radius of the focal theatre. Further, we find that the business-stealing effects from such clusters of economic activities (movie theatres in our application) are greatest when the cluster is narrowly defined. In other words, the competition effect is important but exhibits distance decay.
Our study points to promising avenues for future research. First, our analysis can be extended to wider markets within the motion-pictures industry and to other industries characterized by significant spatial differentiation, including the airline travel industry, the fast-food industry, and hospitality services. Second, our estimations of the determinants of movie theatre attendance can serve as a basis for explicitly modeling location choice. Finally, our results suggest that further study of differentiation within the motion-pictures theatrical market, looking explicitly at film-programming choice by exhibitors, will enhance our understanding of how relative and absolute product attributes influence consumer choice.
25 Tickets per capita computed from annual revenues divided by ticket price (see Note 10) adjusted for population (2001 Census estimate). Distance1 measures the distance to the nearest theatre of the same type (first-run). Digital and stadium are dummy variables equal to 1 if a theatre has an attribute; 0 otherwise. Boston equals 1 if the theatre is in the Boston market and 0 if it is in the South Florida market. Demographics are within a 5-mile radius of each theatre. Total number of theatres is 94. 
